OBJECTIVE.
Pain and anxiety are to be expected in patients undergoing interventlonal procedures, and they are usually treated by IV conscious sedation. lnsufticient treatment of pain and anxiety can cause cardiovascular strain and restlessness, which may jeopardize the success of the procedure. On the other hand, pharmacologic oversedation can provoke respiratory and cardiovascular depression, thereby Increasing the procedural risks and delaying the patient's recovery. We therefore evaluated a nonpharmacoioglc method, which we call anodyne imagery (anodyne: able to soothe or relieve pain; soothing the feelings; relaxing), as an alternative to the use of drugs in Interventional radiology. SUBJECTS AND METHODS. Anodyne imagery technique consists of conditioned relaxation, induction of a trance state, and guided processing of the patient's internal Imagery.
An intrapatient comparison of drug use was made In five patients who had equivalent procedures with and without anodyne imagery and an intergroup companison was made between a group of 1 6 other patients undergoing anodyne imagery and a group of I 6 control patients matched for factors affecting use of drugs and recruited from 1 00 interventional cases analyzed for patterns of drug use. For statistical analysis, drug unit scores (weighting: I mg of midazolam = 1 unIt and 50 ig of fentanyl = 1 unit) were compared within patients by paired t-test and between groups of patients by analysis of variance in two-sided tests, with p less than .05 consIdered to be significant.
RESULTS.
The 100 patIents who did not have anodyne Imagery received 0-6 mg of midazolam (median, 1 .4 mg), 0-500 ig of fentanyl (median, 80 tg), and 0.5-9 drug units (median, 2.5). Drug administration was insignificantly affected by the physician conducting the procedure, the type of procedure, or the patient's age, but significantly increased with longer table times. Ten of the 21 patients undergoing anodyne Imagery associated fear-provoking images with their interventional procedure that were generally intense, vivid, and dramatic. Intrapatlent comparison showed significantly lower median drug use with anodyne imagery than without (0.1 vs 5.3 drug units, p = .01). Intergroup comparison also yielded significantly lower median drug use during procedures with anodyne imagery than without (0.2 vs 2.6 drug units, p = .0001).
CONCLUSION.
Patients We investigated the possible application of a nonphanmacologic alternative method, which we call anodyne imagery. Anodyne (able to soothe on relieve pain; soothing  the feelings; relaxing) imagery is based on techniques of interactive guided imagery that have been used successfully as an adjunct to conventional treatment of surgical pain, cancer, and a variety of medical problems [9, 10] . Anodyne imagery enhances awareness of unconscious "internal" imagery, helps the patient interact effectively with this imagery, and thereby countenacts anxiety and separates the physical pain sensation fnom its distressing emotional content. We firstapplied and evaluated anodyne imagery in patients in whom there was an anticipated high use of drugs during interventional procedures, then in patients undergoing peniphenal artenognaphy.
To assess the overall impact of anodyne imagery, we then reviewed our customary use of drugs during interventional procedures, identified factors that affect use of drugs, and by taking these factors into account, compared use of drugs during procedures with and without anodyne imagery.
Subjects and Methods

Use of Drugs During Inteiventional Procedures
To establish a basis for comparison, we retrospectively reviewed use of drugs in 100 consecutive intenventional procedures of 1 hr on longer table time that were performed without anodyne imagery. A total of 2i patients had anodyne imagery. Five of these (Table   1 ) had an earlier equivalent procedure without anodyne imagery. These five patients served as their own controls. 
Results
Factors Affecting Use of Drugs During Intetventional Procedures
A retrospective review of 100 consecutive interventional procedures performed without anodyne imagery yielded the Table 2 ). Without connection for table time, there was a significant difference in use of drugs among the three physicians conducting the procedures (p = .03). However, when a comparison among the three physicians was done separately for each of the three table time intervals, use of drugs was not significantly different.
Nor was use of drugs significantly different among vascular, percutaneous biliany, and percutaneous renal procedures.
There was a weak negative, clinically negligible relation between age and use of drugs (p .05, r2 = .04). A trend toward increased median use of drugs was observed for the 12 patients in whom successive procedures were compared (p = .045). Patients received 1.6 drug units (range, 0.5-9) during the first procedure, 2.0 drug units (range, 0.5-7.5) during the second procedure, and 2.1 drug units (nange, 0.5-7) during the third procedure.
Management of Pain andAnxiety with Anodyne Imagery
Ten of the 21 patients who used anodyne imagery associated fear-provoking imagery with their interventional proce- limb loss or in frightening imagery such as "a huge chunk of raw red meat with a butcher knife all the way through it" (case 1 , Table 1) ; "a silver dragon with sharp metal scales bending oven me to pierce me" (case 3, Table 1) ; "being wrapped tightly in a carpet, unable to see and move in the dark" (case 5, Table 1) ; "being hog-tied like a cow"; and "two huge vultures circling oven me and coming down to get me." Depending on the presenting imagery, the following anodyne techniques were used. One patient (case 1 , Table 1 ) was guided by the therapist to transform the butcher knife in the red meat into a toy knife and to remove it from the meat. The components of this image were changed until an acceptable image resulted: a small, black and white, upsidedown picture, framed, off in the distance. The patient then chose to focus on a bright light in the center of his abdomen, which provided him with a feeling of control over his anxiety and anticipated pain. This intervention alone greatly reduced the need for narcotics, and the patient was delighted with his new ability to control pain and anxiety.
Another patient (case 4, Table 1 ) was horrified; all he could see was his leg being sawed off. Asked what image he would prefer if given the choice, he said, "to see myself walking." The therapist guided him to a pleasant day outside in nature. The next thing the patient reported was that he was in a foot race with Carl Lewis (the Olympic runner) and that he, the patient, was ahead. By the end of the procedure he had won the race. It was suggested to the patient haunted by the vultures to imagine himself standing up, being able to fly and growing bigger. He did this and reported that he thus scared the vultures away. Eleven of the 21 patients participating in anodyne imagery concentrated from the beginning on their preferred imagery, which ranged from sitting in a reclining chain and watching television, to taking one deep drag after another of an imaginary cigarette, to visiting a fishing hole in the company of the entire interventional team. During their postprocedune checks, all patients expressed great appreciation and gratitude for the imagery process.
One patient wrote a complimentary letter. As a side effect, anodyne imagery created a pleasant atmosphere for the personnel in the interventional suite. In particular, one procedune (case 4, Table 1 ) was technically extremely challenging, and the quiet, contented composure of the patient greatly helped the interventional radiologist proceed successfully.
Effect ofAnodyne Imagery on Use of Drugs
The five patients who underwent equivalent interventional procedures with and without anodyne imagery (Table 1) [14] [15] [16] [17] and in more than half of patients undergoing lower extremity arteriognaphy [2] . In our study, half of the patients who received anodyne imagery related images of fear or anxiety in anticipation of their interventional procedure. The imagery some patients associated with their interventional procedune was, at least for the radiologists involved, surprisingly vivid and dramatic.
We do not think that the degree of anxiety displayed is specific to our department; rather, we hypothesize that the intensity (and prevalence) of the patients' anxiety might be underestimated by the interventional community. Pharmacologic treatment of pain and anxiety during interventional procedures might follow a fairly uniform pattern of drug administration in an institution. In our retrospective study of 100 adult patients, overall use of drugs increased significantly with table time but was relatively unaffected by the individual physician performing the procedure, the type of procedure, and the age ofthe patient. This places elderly patients particularly at risk, as they may receive similar total amounts of drugs as younger patients do, despite their decreased tolerance of psychotropic medication [18] . Problems can also arise when larger on repeated doses are used during long procedures, when the desired clinical effect of a drug is markedly shorten than its biological half-life (e.g., 30-45 mm vs 4 hr for fentanyl), and when accumulation and recinculation of the drug elicits adverse effects [18] . Different institutions use a wide variety of practices: some interventional radiologists use sedation only when the patient becomes restless [1 9], others titrate IV sedation until the patient develops slurred speech on ptosis [2, 20] , and a few use general anesthesia for restless patients. There are justifications for all these practices, and, as stated in our introduction, there are risks of oversedation and risks of undensedation. In addition, the perception of pain and distress, which governs treatment more than the painful stimulus itself, depends largely on the patient's spacific situation [21] . This makes it even more difficult to develop a standard drug schedule.
We attempted to overcome the limitations of drug therapy for anxiety and pain by means of anodyne imagery. In a group of 16 patients subjected to anodyne imagery, median use of drugs was significantly lower than in a matched control group. Five other patients who had prior equivalent interventions required reduced amounts on no sedatives on narcotics during the procedure when anodyne imagery was used. It is unlikely that familiarization with the procedure accounts for this latter result. and those who did not. Although we were able to manage cardiovascular reactions without sequelae during the procedures, one patient who had IV conscious sedation aspirated after he left the radiology department, most likely in relation to incomplete recovery from the drugs. Therefore, significant concern exists about the condition of patients not only during the procedure but also after they leave the fully monitored environment of an intenventional suite. Therefore, patients who are not fully recovered are sent to either a staffed ambulatory cane unit (locally, flat fee of $450 for up to 6 hn), a recovery room (locally, $400 pen 0.5 hr), on a medical wand. On the wand, sedated patients require additional nursing supervision and assistance: vital signs need to be taken more frequently, food intake may need to be postponed because of risk of aspiration (which complicates the care of diabetic patients), patients may need assistance when getting up to prevent orthostatic collapse, or patients may not be allowed to stand and therefore might require more direct service at the bed side. In addition, an alert patient is able to participate in his on hen care by recognizing immediately untoward side effects such as bleeding complications.
Patients who have minor procedures under IV sedation may not be able to drive on work for the nest of the day. Many of these costs and inconveniences could be reduced or eliminated if pharmacologic sedation could be replaced by an alternative nonpharmacologic approach, such as anodyne imagery.
Our initial experience with anodyne imagery suggests that this alternative method of analgesia can mitigate patients' anxiety and fears and reduce drug use during interventional radiologic procedures, and thereby has the potential to improve procedural safety and increase the speed of recovery.
